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Abstract.
A female can usually obtain enough sperm to fertilize all her eggs from a single insemination, and copulation involves certain costs such as increased exposure to diseases and parasites. Why, then, do females of so many species routinely copulate with more than one male? A 7-year study of marked individuals provides an answer for 239 female Gunnison's prairie dogs (Sciuridae: Cynomys gunnisoni) living under natural conditions. The probability of pregnancy and parturition was 92% for females that copulated with only one or two males, but was 100% for females that copulated with at least three males. Further, litter size at weaning varied directly with the mother's number of sexual partners. Male reproductive success in most species increases directly with the number of inseminations (Darwin 1871; Trivers 1972; Emlen & Oring 1977) . Natural selection for multiple mating by males is thus widespread and easily explicable. Sperm numbers from a single insemination are usually sufficient to fertilize an entire collection of eggs (Bateman 1948; Birkhead 1988; Petrie et al. 1992) , however, so the observation that females sometimes mate with several males is harder to understand. Mating with more than one male in the same breeding season is none the less common for myriad species: insects (Cole 1983; Thornhill & Alcock 1983) , fish (Dominey 1984; van den Berghe 1988), reptiles (Madsen et al. 1992; Olsson et al. 1994) , birds (Gladstone 1979; Westneat et al. 1990; Birkhead & Moller 1992) and mammals (Schaller 1972; Hanken & Sherman 1981; Foltz & Schwagmeyer 1989) , including humans (Hrdy 1981; Smith 1984) and other primates (Hausfater 1975; Goodall 1986; Kano 1992) .
Females incur both costs and benefits by mating with more than one male (e.g. Daly 1978; Schwagmeyer 1984; Eberhard 1996) . Possible costs include increased susceptibility to predation, reduced paternal care if males do not help to rear offspring of a mate that also copulates with other males, increased probability of physical harm, and increased exposure to diseases and parasites.
Possible benefits to the female from multiple mating include increased sustenance resulting from courtship feeding, increased paternal care if males help to rear the offspring of all females with whom they copulate, assurance of conception, reduced harassment from courting males, fresh sperm for fertilization, promotion of sperm competition, opportunity to have better sire for offspring, and increased survivorship among offspring resulting from increased genetic diversity within litters via multiple paternity. Evaluating the costs and benefits of multiple matings is difficult because it requires information on both the copulatory and rearing success for the same females. Here I document two advantages of copulating with more than one male for female Gunnison's prairie dogs, Cynomys gunnisoni, living under natural conditions.
THE STUDY ANIMAL
Gunnison's prairie dogs are hibernating, mediumsized (250-1100 g for adults), colonial rodents of the squirrel family (Sciuridae) that live in Arizona, Colorado, New Mexico and Utah, U.S.A. (Pizzimenti & Hoffmann 1973) . As for whitetailed and black-tailed prairie dogs, C. leucurus and C. ludovicianus (Hoogland 1979a (Hoogland , b, 1981 , coloniality of Gunnison's prairie dogs involves both advantages and disadvantages (Hoogland 1996b) . Within colonies, individuals live in harempolygynous family groups called clans, and in
